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Description 

TECHNICAL FIELD 

[0001] This invention relates to apparatus for the large 
scale processing of cell cultures. 

BACKGROUND TO THE INVENTION 

[0002] The rapid growth of biotechnology has led to 
the need for large scale tissue culture techniques for an- 
chorage dependent cells. Roller bottles are used exten- 
sively in the industry for this purpose. Cells are cultured 
whilst attached to the interior of the roller bottle. Existing 
roller bottle machines provide for rotation of the bottles 
to keep the cells bathed in culture medium during culture 
stages. The processing operations such as innocula- 
tion, culture medium supply, or harvesting for example 
which require the flow of fluids into or out of the roller 
bottle are carried out manually or by expensive mechan- 
ical handling systems such as robots. 
For large scale production, this process can be awk- 
ward, time consuming, and carries the risk of infection 
of the bottle contents by foreign organisms during han- 
dling. 

[0003] In some systems, e.g. the system disclosed in 
US-A-3,847,749, the need to physically handle the roller 
bottles is eliminated by providing each bottle with a spe- 
cial cap that is equipped with a rotary seal and feed 
tubes that allows the bottle to rotate and yet facilitates 
the injection or extraction of process fluids. This system 
is prone to external infection via the rotary seals how- 
ever, and is in any case mechanically complex and thus 
expensive. 

[0004] A system that would provide aseptic access to 
the interior of a large number of roller bottles via a single 
connection whilst still allowing the bottles to rotate, but 
which did not require the use of a large number of rotat- 
ing seals, would be of greater practical and economic 
advantage to large scale roller bottle processes- using 
anchorage dependent cells. 

DISCLOSURE OF INVENTION 

[0005] According to one aspect of the present inven- 
tion, there is provided, cell culture apparatus comprising 
a chassis or supporting frame, a rotor releasably hous- 
ing a plurality of cell culture vessels/roller bottles, said 
rotor being mounted about a substantially horizontal ax- 
is or shaft supported by said frame, with means provided 
to facilitate rotation of the rotor at a controlled speed, a 
reversible multi-channel pump or pumps, mounted on 
and rotating with the rotor, a manifold with one or more 
sealable external connections and a plurality of connec- 
tions communicating with the individual channels of the 
muti-channel pump or pumps, each of the cell culture 
vessels being equipped with a microporous air vent to 
atmosphere and a dip tube, the dip tube of each vessel 



2 

being individually connected to one channel of said mul- 
ti-channel pump or pumps, the arangement of the parts 
being such that the assembly comprising the rotor, cell 
culture vessels, pump, manifold and the connections to 

* the cell culture vessels may be rotated about said hori- 
zontal axis, and the arrangement also allowing fluid to 
be injected into or extracted from the roller bottles simul- 
taneously via a single external connection, under the in- 
fluence of said multi-channel pump or pumps. 

10 [0006] It is preferred to employ a multi-channel pump 
having a common pumping element, but as an alterna- 
tive several pumps may be employed. It is convenient 
to use a pump of the peristaltic type. 
[0007] Preferably means is provided for selectively 

is opening and closing each of the connections individually 
whereby fluid is injected into or extracted from selected 
culture vessels. 

[0008] The cell culture vessel may comprise a con- 
ventional roller bottle whose cap is replaced by a cap 
20 equipped with said microporous air vent and with said 
dip tube. 

[0009] Alternatively, the cell culture vessel may be 
purpose made for the apparatus in which case it is pro- 
posed to dispense with the filling cap and to provide the 

25 vessel with an integral air vent and dip tube. These may 
be moulded or bonded in place. The use of an integral 
dip tube further reduces the cost and complexity, whilst 
the risk of external infections whilst connecting the bottle 
is likewise reduced. 

30 [0010] Accordingly another aspect of the invention 
provides a cell culture vessel/roller bottle, comprising a 
substantially cylindrical culture vessel, a dip tubeformed 
integrally in said vessel such that fluid may be fed into 
or withdrawn from the vessel via the said dip tube, and 

35 means formed integrally in said vessel to accommodate 
a microporous vent filter such that air may leave or enter 
the vessel in order to allow pressure equalisation with 
the atmosphere as fluid is fed into or withdrawn from 
from the vessel without allowing the entry of contami- 

40 nating particles or organisms. 

[0011] As an alternative to providing each vessel with 
a filter, one filter may be arranged so as to vent a number 
of vessels via a vent manifold and interconnecting tube 
system similar to that already described for the distribu- 

45 tion of fluid to/from the vessels. 

[0012] Forcertain processes that requirethe introduc- 
tion of gasses such as carbon dioxide into the roller bot- 
tle to enhance cell growth , the vessel vent, (or vent man- 
ifold) may be equipped with a valve or closure to prevent 

so loss of the gas to atmosphere by diffusion during culture 
stages, said valve or closure being temporarily opened 
to atmosphere to allow pressure equalisation whilst flu- 
ids are being pumped into or out of the vessel. 
[001 3] The cell culture vessel is primarily intended for 

55 use with the above-described cell culture apparatus. 
More particularly, the bottles may be connected to the 
pump tubes prior to sterilisation, thereby further reduc- 
ing the risk of contamination whilst setting up the appa- 



2 



3 



EP 0 775 196 B1 



4 



ratus. 

[0014] Accordingly, the present invention also pro- 
vides an assembly comprising a plurality of cell culture 
vessels each having a dip tube by which fluid may be 
fed into or withdrawn from the vessel and a vent filter for 
equalising pressure within the vessel, and further com- 
prising a fluid manifold having a sealable external con- 
nection, and a respective connection between the man- 
ifold and each of said plurality of vessels. 
[0015] Preferrably the assembly is disposable. The 
manifold to vessel connection is conveniently made with 
a flexible tubing suitable for use with a peristaltic pump. 
[0016] A preferred embodiment of cell culture appa- 
ratus (utilising multiple roller bottles) utilises spring clips 
for supporting the roller bottles releasably within the ro- 
tor. 

[001 7] Preferably means is provided for tilting the axis 
of the rotor to cause fluid to run towards the dip tubes. 
The tilt mechanism is usually only employed when the 
rotor is stationary. Advantageously, means is provided 
for preventing accidental tilting, say in the manner of an 
interlock. 

[0016] Preferably each channel of the pump is indi- 
vidually adjustable. 

[0019] It is advantageous if each cell culture vessel 
can be removed from the rotor without having to discon- 
nect the fluid connection thereto. This may be required 
to permit analysis of the culture (whilst in the bottle) us- 
ing a microscope. This can be readily made possible by 
providing a sufficient length of tubing between the man- 
ifold and the vessel. When the apparatus is in use with 
the cell culture vessels located in the rotor the excess 
length of tubing is conveniently wrapped around a neck 
portion of the cell culture vessel. A clipping system is 
employed to hold the tube in place. Alternatively a sep- 
arate tube storage means may be provided on the rotor. 
[0020] It is preferred for each bottle to have the same 
length of vessel to manifold connection. 
[0021] Another aspect of the invention provides a mul- 
tichannel peristaltic pump comprising one or more of the 
following features, namely individual adjustment of the 
channels by way of a respective pump shoe and means 
for selectively opening and closing the channels. More 
particularly, the means for closing a selected channel 
serves to lift the pump shoe of that channel so that the 
action of the pump is suspended for that channel. 
[0022] Drive to the rotor is from a drive motor via a 
belt and pulley system. 

[0023] According to a yet further aspect of the inven- 
tion there is provided a rotor drive system in which a 
flexible coupling is disposed in the drive train. 
[0024] Preferably the flexible coupling has a high de- 
gree of torsional compliance and advantageously it is 
disposed between a drive motor and a pulley of a belt 
drive. It is also preferred to have a flywheel in the drive 
train and advantageously disposed between the flexible 
coupling and said pulley. The preferred drive train allows 
a stepping motor to be employed. 



[0025] The various aspects of the present invention 
will now be described further hereinafter, by way of ex- 
ample only, with reference to the accompanying draw- 
ings, in which;- 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

10 Figure 1 is a front view of the apparatus according 
to one aspect of the present invention. 
Figure 2 is a sectional side view of the apparatus in 
figure 1, 

Figure 3 is a perspective view of one embodiment 
'5 of multi-channel pump and manifold assembly for 
use in the present invention, 
Figure 4 is an exploded perspective view of appa- 
ratus embodying the various aspects of the present 
invention, 

20 Figure 5 is a cross section through one channel of 
a pump for use in the invention with the said channel 
set in the pumping mode, 

Figure 6 is a cross section through one channel of 
the pump in figure 5 with the channel set in the 
25 clamped, or non-pumping mode, 

Figure 7 is a cross section through a rotor drive sys- 
tem, 

Figures 8 and 9 are perspective views showing the 
means by which excess tubing is stored, 
30 Figure 10 shows a longitudinal cross section 
through a cell culture vessel, and 
Figure 11 shows a multiplicity of cell culture vessels 
connected into a cell culture vessel assembly, com- 
plete with interconnecting pump tubes, manifold 
35 and external connection port. 

MODES FOR CARRYING OUT THE INVENTION 

[0027] Referring firstly to the drawings of Figures 1 to 

40 3, the apparatus comprises a chassis 1 and rear rotor 
support 2 which supports a rotor 3 that is able to rotate 
about a horizontal shaft or axis 4. The rotor is driven by 
a motor and gearbox assembly 5 under the influence of 
a control system, -not shown, such that its speed may 

45 be varied. 

[0026] The rotor 3 releasably houses a plurality of roll- 
er bottles 6. The front rotor plate 7 provides mounting 
for a reversible multi-channel peristaltic pump 8, pump 
tubes 9 and manifold assembly 10. The roller bottles 6 

50 are fitted with dip tube/vent cap assemblies 1 1 . Air vents 
12 communicate to atmosphere via microporous filters 
1 3. The dip tubes 14 are extended downwards from the 
axis of the cap 11 on the interior of the bottle 6 so as to 
dip into the process fluid 15 when the rotor is in the up- 

ss right position as shown. 

[0029] The dip tubes 14 of the cap assemblies 11 are 
individually connected to the branches 20 of the mani- 
fold assembly 1 0 using flexible pump tubes 9 via the re- 
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versible multi-channel peristaltic pump 8. The pump 
tubes 9 are located against the pump rotor 1 8 by a pump 
shoe 19 that is pivoted about hinge 21 and is secured 
in the closed position by locking screw 22. The pump 
tubes 9 may be secured to the front rotor plate 7 by tube 
support clips, not shown, provided as required. The 
manifold assembly 10 is secured to the front rotor plate 

7 by releasable means such that the dip tube/vent cap 
assemblies 11, pump tubes 9, and manifold assembly 
10 may be removed for sterilisation whilst still intercon- 
nected. 

[0030] A sealable external connection port 17 com- 
municates with the manifold 10 such that the said man- 
ifold may be connected to an external reciever or vessel, 
not shown, for the purposes of injecting or extracting flu- 
id. Metered quantities of process fluid may thus be trans- 
fered into or out of all of the bottles 6 simultaneously by 
stopping the rotor 3 in the upright position such that the 
dip tubes 1 4 are dipping into the culture medium 15, be- 
fore making an aseptic connection to the connection 
port 17, and operating the pump 8 as required. 
[0031] Provision may be made to tilt the rotor 3 on its 
axis by a few degrees so as to cause the fluid 1 5 to run 
towards the dip tube 14 end of the roller bottles 6, thus 
minimizing the residue left in the bottle after emptying. 
[0032] Electrical power for operation of the pump 8 is 
provided by slip rings, not shown, operating between the 
chassis 1 and the rotor 3. The pump B may be controlled 
by apresettable counter, not shown, that stops the pump 

8 after a preset number of revolutions of the pump rotor 
18, in this manner, an automatically metered quantity of 
fluid may be transferred into or out of the bottles 6 as 
required. 

[0033] The peristaltic pump 8 may be mounted releas- 
ably to the front rotor plate* 7 such that a single pump 
may be used to process a number of rotors 3 sequen- 
tially, thus eliminating the cost of providing each rotor 3 
with its own pump 8. In such an embodiment, clamping 
means, not shown must be provided on each rotor 3 to 
occlude the individual pump tubes 9 and thus prevent 
siphoning of fluid between bottles when the pump 8 is 
removed. The connection port 17 may be connected to 
a non-rotating system, not shown, by a flexible umbilical 
tube, not shown, that allows limited rotation of the rotor 
3, yet still allows the transfer of fluid. Excessive twisting 
of the umbilical is prevented by providing automatic 
means to periodically reverse the direction of rotation of 
the rotor 3. 

[0034] The connection port 17 may be connected to 
a non-rotating system, not shown, via a rotary coupling, 
thus allowing the rotor 3 to rotate, whilst also providing 
for the transfer of fluid. In such an embodiment, the ro- 
tation of the rotor 3 may be unidirectional. 
[0035] The rotation of the rotor 3 and the operation of 
the pump 8 may be under the influence of an automatic 
timing and control system, not shown, that facilitates the 
automatic transfer of fluids to/from the aforementioned 
non-rotating system. 



[0036] The apparatus may be equipped with a remov- 
able insulated hood, or cover, and provided with an elec- 
trically operated air heater and temperature control sys- 
tem, not shown. The arrangement being such that the 
5 apparatus may automatically regulate the temperature 
of the bottles 6, without the need to place the apparatus 
within an incubator or temperature controlled environ- 
ment. 

[0037] Means may be provided to disable selected 
10 channels of the multi-channel pump 8, by lifting a corre- 
sponding section of the pump shoe 1 9 clear of the pump 
rotor 1 8, and occluding the corresponding pump tube by 
clamping means, not shown. The arrangement being 
such that fluid may be pumped into or out of selected 
'5 bottles within the apparatus. 

[0038] Referring now to figure 4, a preferred embod- 
iment of apparatus comprises a wheeled chassis 101, 
supporting a demountable rotor 1 02, by means of a drive 
roller 103 and a support roller 108, such that rotation of 
the drive roller 103 results in rotation of the rotor. A drive 
motor is located be low the cover 1 32 and turns the drive 
roller 103 via a belt and pulley system 105. Both rollers 
103 and 108 are equipped with collars 109, that con- 
strain the rotor 102 from axial movement by locating ei- 
ther side of the front rotor plate 1 31 . 
[0039] The rotor 102 releasably houses a multiplicity 
of roller bottles, not shown, by means of spring clips 110 
which grip the bottles radially within the holes 1 33 in the 
rotor plates, there being three spring clips 110 in each 
hole 1 33, such that both ends of the bottles are fully sup- 
ported when inserted through the holes. The front 131 
and rear 127 rotor plates are rigidly held together by 
means of triangulated bracing struts 134, the ends of 
the said struts being releasably located to the rotor 
plates such that the rotor assembly 1 02 may be disman- 
tled for transport or storage. 

[0040] A rotor tilt lever 1 23 acts via shaft 1 24 upon a 
crank arm 125 and roller 126, the arrangement of the 
parts is such that by turning the tilt lever 1 23 clockwise, 
roller 126 acts upwards upon the rim of the rear rotor 
disc 127, and lifts the rear of the rotor. Tilting the rotor 
in this manner ensures ensures complete emptying of 
the bottles when pumping put fluid. 
[0041] The rotation of shaft 124 is constrained by 
stops, not shown, in both the lilted and lowered posi- 
tions. When the rotor tilt handle 123 is in the lowered 
position, a switch is actuated. The control system, not 
shown, is interlocked to prevent rotation of the rotor un- 
less the rotor 102 is lowered to the horizontal. 
[0042] The control system may also prevent fluid be- 
ing pumped out unless the rotor 102 is tilted. 
[0043] A multi-channel peristaltic dosing pump 111 is 
releasably mounted upon the rotor 102, by means of re- 
taining screws 135 and location holes 138. 
[0044] Referring to figure 5, each channel of the pump 
is equipped with a movable section of pump shoe 112, 
and tube clamp 113. The movable pump shoe 112 acts 
about a hinge 114, which in this example is formed by 
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flexing a narrow portion of the shoe 112 material. The 
shoe 112 is urged onto the pump rollers 115 by a spring 
116. The minimum gap between the rollers 115 and the 
inner surface of the pump shoe 1 1 2 is set by an adjusting 
screw 117 acting against the pump cover 118. There is 
one such adjusting screw for each channel. The tube 
clamp 1 1 3 is shown in the retracted position, rotation of 
the pump will thus cause fluid to be displaced through 
the tube 119. 

[0045] Referring to figure 6, the tube clamp 1 1 3 may 
be extended by actuation of the clamping screw 120, 
thus occluding the tube 1 1 9 between the cap 1 23 and a 
block 121 that is fixed to the pump body 122. The action 
of extending the clamp 113 also has the effect of lifting 
the pump shoe 1 1 2 away from the rollers 115, compress- 
ing spring 116. This prevents the pump tube 119 from 
being damaged by excessive pressure build up in the 
clamped channel when the pump is operated to process 
bottles connected to other undamped channels. By this 
means it is possible to selectively transfer fluid into or 
out of, any, or all of the roller bottles as desired. 
[0046] Referring to figure 7, rotation of the rotor 102, 
is facilitated by means of drive motor 104, acting upon 
drive rollers 103 via a belt and pulley system 105. 
[0047] A flexible coupling 106, in this embodiment a 
spring drive, and a flywheel 107 may be interposed be- 
tween the motor 1 04 and the belt and pulley system 1 05, 
to isolate the drive rollers 103 from torsional vibrations 
of the motor 1 04 and ensure smooth rotation of the rotor. 
The motor 104 itself is located in resilient mountings 
1 36, to prevent vibration being transmitted into the chas- 
sis 1 01 . The motor mountings 1 36 are secured to a bal- 
last weight 137 that is in turn mounted upon the chassis 
101 by a bracket 141. The ballast weight 137 has the 
effect of further reducing the magnitude of any residual 
vibration in the chassis 101. 

[0048] By this arrangement, it is possible to utilise a 
stepping motor to drive the rotor without compromising 
cell attachment and growth as a result of excessive vi- 
bration. 

[0049] The use of a stepper motor in this application 
has advantages in that a very wide rotor speed range 
can be accomodated, typically from 0.1 rpm for cell at- 
tachment, up to typically 15 rpm so as to allow rinsing 
or washing of the cell sheet. The use of DC servo motors 
is also possible in this application, but analogue systems 
of this type frequently have difficulty in providing accu- 
rate and stable rotational speed over such a wide speed 
range. 

[0050] In order to assure accurate dosing of small 
quantities of fluid, ail the pump tubes 1 1 9 are the same 
length, the length being sufficient to allow the bottles to 
be inserted into or withdrawn from the rotor 102 while 
the tubes 119 are loaded into the pump 111. Referring 
to figure 8. A bottle 139 is shown positioned within its 
mounting hole 133. The spring retaining clips 110 are 
not shown for clarity. Since, in the embodiment shown, 
some bottles are much nearer to the pump than others, 



means are provided to accomodate excess tube length. 
The bottle caps, or the bottles themselves are provided 
with tube storage means, in this example, a tube loca- 
tion disc 128, equipped with a number of tube retaining 
5 slots 129, about its periphery. Excess tubing is wound 
upon the said tube storage means, or in this example, 
around the neck 130 of the bottle 139, as it protrudes 
from the front rotor plate 131. When winding the tube 
around the bottle neck 130, the tube 119 is twisted in 
10 the same direction as it is wound so as to cancel the 
inherent twist produced by winding, and thus prevent 
kinking of the final section of tube. In figure 8, the wind- 
ing direction is shown as being anti-clockwise as indi- 
cated by arrow 'A 1 . The tube is therefore twisted one turn 
is anti-clockwise for each turn of tubing that is stored 
around the bottle neck 130. The direction of twist is in- 
dicated by arrow 'B\ 

[0051] The final loose section of tubing is then se- 
cured into one of the retaining slots 129 as shown in 
Figure 9. 

[0052] Clips 140 are provided as required on the front 
rotor plate 1 31 to allow storage of the lengths of tubing 
119 connecting the individual bottles to the multi-chan- 
nel peristaltic pump 11 , not shown. 
[0053] Referring to figure 1 0, the cell culture vessel/ 
roller bottle according to the invention comprises a sub- 
stantially cylindrical vessel 201 , equipped with dip tube 
204 that allows the vessel to be filled or emptied by a 
connecting tube, not shown, that communicates with a 
multi-channel peristaltic pump, likewise not shown. In 
the embodiment shown, the dip tube 204 is a separate 
item bonded into the vessel 201 so as to form a seal, 
but it may be moulded integrally as an extension of the 
vessel wall 101. 

[0054] As fluid 203 is displaced into or out of the ves- 
sel, the volume of air in the head space 102 changes. 
Pressure equalization with the atmosphere is provided 
by a vent 205, that communicates with the head space 
102 via a micro-porous filter element 207 that prevents 
the entry of contaminants or foreign organisms. A fluid 
trap is provided by a constructed extension of the filter 
housing 208 that extends into the body of the vessel 202 
and prevents the fluid 203 from splashing into the filter 

207 if the vessel is moved or shaken. 
[0055] In the embodiment shown, the filter housing 

208 is bonded into, the vessel 201 by an adhesive/seal- 
ant 206, although the filter housing may also be moulded 
integrally with the vessel 201 . 
[0056] Referring to figure 11, a multiplicity of bottles 
201 may be connected into a re-usable or disposable 
assembly that includes tubes 209, manifold 210, and 
sealable external connection 211. The said assembly 
may then be sterilised whilst interconnected, by heat, 
chemically, or by irradiation, thus eliminating the need 
to connect the tubes 209 to the bottles 20 1 under aseptic 
conditions whilst setting up the apparatus. This method 
of working substantially reduces the likelyhood of con- 
tamination. 



25 



30 



35 



40 



45 



50 



5 



9 



EP 0 775 196 B1 



10 



[0057] It will be understood that bottles 201 can be 
used in place of the bottles 6 and/or 1 39 referred to ear- 
lier. 



Claims 

1 . Cell culture apparatus comprising a chassis or sup- 
porting frame, a rotor releasably housing a plurality 
of cell culture vessels/roller bottles, said rotor being 
mounted about a substantially horizontal axis or 
shaft supported by said frame, with means provided 
to facilitate rotation of the rotor at a controlled 
speed, a reversible multi-channel pump or pumps, 
mounted on and rotating with the rotor, a manifold 
with one or more sealable external connections and 
a plurality of connections communicating with the 
individual channels of the muti-channel pump or 
pumps, each of the cell culture vessels being 
equipped with a microporous air vent to atmosphere 
and a dip tube, the dip tube ol each vessel being 
individually connected to one channel of said multi- 
channel pump or pumps, the arangement of the 
parts being such that the assembly comprising the 
rotor, cell culture vessels, pump, manifold and the 
connections to the cell culture vessels may be ro- 
tated about said horizontal axis, and the arrange- 
ment also allowing fluid to be injected into or ex- 
tracted from the roller bottles simultaneously via a 
single external connection, under the influence of 
said multi-channel pump or pumps. 

2. Cell culture apparatus as described in claim 1, 
wherein a microporous filter provides venting of a 
plurality of vessels by means of a multi-way vent 
manifold and corresponding plurality of vent mani- 
fold to vessel vent connections. 

3. Cell culture apparatus as described in claim 1, 
wherein a multi-channel pump of the peristaltic type 
is releasably located on the rotor, the arrangement 
of the parts being such that a single pump may serv- 
ice a plurality of rotors sequentially. 

4. Cell culture apparatus as described in claims 1 and 
3, wherein, closure means are operable between 
the manifold and the cell culture vessels, the ar- 
rangement being such that operation of said closure 
means prevents siphoning of fluid between cell cul- 
ture vessels when said releasably mounted peri- 
staltic pump is removed from said rotor. 

5. A cell culture apparatus as described in any of the 
preceding claims, wherein the rotor is releasably lo- 
cated upon the said chassis or supporting frame. 

6. Cell culture apparatus as decribed in any of the pre- 
ceding claims, wherein the assembly comprising 



cell culture vessels, cell culture vessel microporous 
air vents, cell culture vessel to manifold connec- 
tions, manifold, and manifold external connection, 
is releasably located on the rotor, the arrangement 
5 of the parts being such that the elements of the said 
assembly may be sterilized whilst interconnected 
before being located onto the rotor. 

10 Patentanspruche 

1 . Zellkulturvorrichtung, die folgendes umfaBt: ein Ge- 
stell oder einen Stutzrahmen, einen Rotor, in dem 
Zellkulturbehalter/Rollflaschen losbar unterge- 

'5 bracht sind, wobei der Rotor durch Mittel, die zur 
Erleichterung der Drehung des Rotors mit einer 
kontrollierten Geschwindigkeit vorgesehen sind, 
urn eine im wesentlichen horizontale Achse Oder 
solche Welle, die von dem Rahmen gestutzt wird, 

20 herum angebracht ist, eine umkehrbare Mehrkanal- 
pumpe oder umkehrbare Mehrkanalpumpen, die an 
dem Rotor angebracht sind und sich mit diesem 
drehen, einen Verteiler mit einem oder mehreren 
abdichtbaren AuBenanschlussen und mehreren 

25 Anschlussen, die mit den einzelnen Kanalen der 
Mehrkanalpumpe oder pumpen in Verbindung ste- 
hen, wobei jeder der Zellkulturbehalter mit einer Mi- 
kroporenluftung an die Atmosphare und einem 
Tauchrohr ausgestattet ist, wobei das Tauchrohr je- 

30 des Behalters einzeln mit dem Kanal der Mehrka- 
nalpumpe oder pumpen verbunden ist, wobei die 
Anordnung der Teile derart ist, daB der den Rotor, 
die Zellkulturbehalter, die Pumpe, den Verteiler und 
die Verbindungen mit den Zellkulturbehaltern um- 

35 fassende Aufbau urn die horizontale Achse gedreht 
werden kann, und wobei die Anordnung des weite- 
ren ein gleichzeitiges Einspritzen von Flussigkeit in 
die Rollflaschen oder Absaugen daraus uber einen 
einzelnen AuBenanschluB unter Wirkung der Mehr- 

40 kanalpumpe oder -pumpen gestattet. 

2. Zellkulturvorrichtung nach Anspruch 1, bei der ein 
Mikroporenfilter fur ein LOften einer Mehrzahl von 
Behaltern mittels eines Mehrwegeluftungsvertei- 

45 lers und einer entsprechenden Mehrzahl von Ver- 
bindungen zwischen dem Luftungsverteiler/Behal- 
terluftungsverbindungen sorgt. 

3. Zellkulturvorrichtung nach Anspruch 1 , bei der eine 
50 Mehrkanal-Schlauchpumpe losbar an dem Rotor 

angebracht ist, wobei die Anordnung der Teile der- 
art ist, daB eine einzige Pumpe mehrere Rotoren 
sequentiell bedienen kann. 

55 4. Zellkulturvorrichtung nach Anspruch 1 und 3, bei 
der VerschluBmittel zwischen dem Verteiler und 
den Zellkulturbehaltern betatigbar sind, wobei die 
Anordnung derart ist, daB der Betrieb der Ver- 
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schluGmittel ein Heben der FIGssigkeit zwischen 
Zellkulturbehaltern verhindert, wenn die losbar an- 
gebrachte Schlauchpumpe von dem Rotor abge- 
baut wird. 

5. Zellkulturvorrichtung nach einem der vorhergehen- 
den Anspruche, bei der der Rotor an dem Gestell 
oder Stutzrahmen losbar angebracht ist. 

6. Zellkulturvorrichtung nach einem der vorhergehen- 
den Anspruche, bei der der Aufbau, der Zellkultur- 
behalter, ZellkulturbehaltermikroporenlGftungen, 
ZellkulturbehalterA/erteilerverbindungen, Verteiler 
und VerteilerauGenanschlusse umfaGt, losbar an 
dem Rotor angebracht ist, wobeidie Anordnungvon 
Teilen derart ist, da3 die Elemente des Aufbaus, 
wahrendsiemiteinanderverbunden sind, sterilisiert 
werden konnen, bevorsiean dem Rotor angebracht 
werden. 



Revendicatfons 

1. Appareil pour la culture de cellules comprenant un 
chassis ou bati support, un rotor logeant de maniere 
amovible une pluralite de coupelles/flacons de cul- 
ture de cellules a galet, ledit rotor etant monte sur 
un axe ou un arbre substantiellement horizontal 
supporte par ledit bati, avec des moyens prevus 
pour faciliter la rotation du rotor a une Vitesse con- 
trolee, une ou plusieurs pompes reversibles a plu- 
sieurs voies, montees sur et tournant avec le rotor, 
une tubulure avec un ou plusieurs raccords exter- 
nes susceptibles d'etre fermes et une pluralite de 
raccords communiquant avec les voies individuel- 
les de la ou des pompes a plusieurs voies, chacune 
des coupelles de culture de cellules etant equipee 
d'un aerateur microporeux vers I'atmosphere et 
d'un tube plongeur, le tube plongeur de chaque cou- 
pelle etant relie individueliement a une voie de la 
ou desdites pompes a plusieurs voies, I'agence- 
ment des pieces etant tel que I'ensemble compre- 
nant le rotor, les coupelles de culture de cellules, la 
pompe, la tubulure et les raccords aux coupelles de 
culture de cellules peut etre entraine en rotation 
autour dudit axe horizontal, et I'agencement per- 
mettant aussi d'injecter un fluide dans les flacons a 
galet ou d'en extraire un fluide simultanement par 
un unique raccord externe sous i'effet de la ou des- 
dites pompes a plusieurs voies. 

2. Appareil de culture de cellules selon la revendica- 
tion 1 , dans lequel un filtre microporeux assure I'ae- 
ration d'une pluralite de coupelles grace a une tu- 
bulure d'aeration a plusieurs voies et a une pluralite 
correspondent e de raccords entre la tubulure d'ae- 
ration et un aerateur de coupelles. 



3. Appareil de culture de cellules selon la revendica- 
tion 1 , dans lequel une pompe a plusieurs voies du 
type peristaltique est installee de maniere amovible 
sur le rotor, I'agencement des pieces etant tel 

5 qu'une seule pompe peut desservir sequentielle- 
ment une pluralite de rotors. 

4. Appareil de culture de cellules selon les revendica- 
tions 1 et 3, dans lequel des moyens de fermeture 

10 peuvent agir entre la tubulure et les coupelles de 
culture de cellules, I'agencement etant tel que le 
fonctionnement dudit moyen de termeture empe- 
che de siphonner un fluide entre des coupelles de 
culture de cellules quand ladite pompe peristaltique 

'5 montee de maniere amovible est degagee dudit ro- 
tor. 

5. Appareil de culture de cellules selon Tune quelcon- 
quedes revendications precedentes, dans lequel le 

2Q rotor est place de facon amovible sur ledit chassis 
ou bati support. 

6. Appareil de culture de cellules selon Tune quelcon- 
que des revendications precedentes, dans lequel 

25 i'ensemble comprenant des coupelles de culture de 
cellules, des aerateurs microporeux de coupelles 
de culture de cellules, des raccords entre coupelle 
de culture de cellules et la tubulure, une tubulure et 
un raccord externe de tubulure, est place de facon 

30 amovible sur le rotor, I'agencement des pieces etant 
tel que les elements dudit ensemble peuvent etre 
sterilises alors qu'ils sont deja relies entre eux avant 
d'etre montes sur le rotor. 
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